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DISK DRIVE HAVING ONE OR MORE 
PARTIAL SERVO WEDGES THAT INCLUDES 
A SHORT SERVO SYNC MARK THAT IS 
DIFFERENT THAN THE SERVO SYNC 
WORD OF FULL SERVO WEDGES 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates to disk drives. More par 

ticularly, the present invention relates to disk drives having 
a magnetic disk that has one or more partial servo Wedges 
betWeen full servo Wedges. 

2. Description of the Prior Art 
In contemporary magnetic hard disk drives, servo sectors 

of servo information are interspersed With data sectors 
circumferentially in concentric tracks around the recording 
surface or surfaces of the disk or disks. As shoWn in FIG. 1, 
the format of a track of a rigid magnetic disk drive calls for 
regularly spaced embedded servo sectors (also called servo 
Wedges) (of Which representative servo sectors 121, 122, 
123 are shoWn) containing servo information therein. 
BetWeen the embedded servo sectors are a number of data 

sectors, of Which D1*D12 are shoWn. There may be an 
integer number of data sectors betWeen any tWo servo 
sectors. HoWever, a track may also include a non-integer 
number of data sectors betWeen adjacent servo sectors, as 
some of the data sectors may be split across servo sectors. 
As shoWn in FIG. 2, a servo sector (exemplary servo 

sector S2 122 being shoWn for illustrative purposes only, it 
being understood that all of the servo sectors shoWn in FIG. 
1 have the same format) may include a preamble 201, 202, 
a servo sync Word 203, a track identi?er 204 and servo burst 
?elds A, B, C and D, referenced by numerals 205, 206, 207 
and 208, respectively. The preamble 201, 202 may, for 
example, include a ?rst portion 201 that includes a ?ll code 
to enable the read channel to adjust is gain and alloWs a 
phase locked loop (PLL) to achieve bit synchronization With 
the incoming servo information. The preamble may also 
include a second portion 202 that includes a DC erase 
portion in Which there are no logical transitions (such as an 
uninterrupted string of zeros, for example) for a speci?ed 
length. As areas containing no transitions are illegal every 
Where else on the disk, the DC erase ?eld uniquely identi?es 
this portion as being part of a servo sector. FolloWing the 
preamble 201, 202 is a servo sync Word 203 that identi?es 
the sector as being a servo Wedge and that establishes byte 
synchronization. After the servo sync Word 203 is a track 
identi?er (ID), Which uniquely identi?es the number of the 
track being read. The servo burst ?elds 205, 206, 207 and 
208 are used to determine the head’s current location on the 
track. The detection of the servo sync Word establishes a 
positive timing reference and alloWs a disk controller inte 
grated circuit to forecast the timing of the next servo sync 
Word, since they are equally spaced along the tracks 
recorded on the recording surface of the disk or disks and 
since the nominal angular velocity of the disk is knoWn. 
A spindle motor drives the disk or disks in rotation. 

HoWever, the spindle motor does not, in practice, drive the 
disks at a perfectly constant angular velocity. Indeed, there 
are some variations in the angular velocity at Which the 
spindle motor drives the disk in rotation. Such variations 
may cause the detection of the servo sync Words to be read 
later (in the case Wherein the spindle motor has sloWed doWn 
relative to its nominal speed) or earlier (in the case Wherein 
the spindle motor is driving the disk faster than its nominal 
angular velocity) than forecast. 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

2 
The disk controller, to detect the servo sync Word, opens 

up a timing WindoW during a servo gate signal (not shoWn), 
Which enables the read channel to begin the detection of the 
preamble of the servo sector, in order to establish gain, 
achieve bit synchronization and the like. The controller also 
opens another timing WindoW for the detection of the servo 
sync Word. This timing WindoW is made as narroW as 
possible Within the constraints of the variations in the 
angular velocity of the spindle motor, to reduce the possi 
bility of a false detection of the servo sync Word. If the servo 
sync Word is made unique and the timing WindoW for its 
detection is made narroW (i.e., is opened only for a short 
duration), the probability of a false detection is relatively 
loW. 

During most of the operation of the drive, the controller 
operates in hard sector mode. In hard sector mode, upon 
detection of a servo sync Word, a ?xed interval is established 
for the detection of the next servo sync Word in the next 
servo sector. After the ?xed interval has elapsed, the con 
troller opens up the WindoW to detect the next servo sync 
Word. The ?xed interval may be established by a counter that 
is decremented until it reaches zero, for example. If the drive 
has, for any reason, lost synchronization or is just starting up 
and has not yet achieved synchronization, the drive may 
operate in a soft sector mode. In soft sector mode, the 
controller may not knoW the location of the read/Write heads 
over the disk. In soft sector mode, the servo gate signal is 
opened up and the drive looks for the next preamble, track 
ID and servo sync Word. Once several servo sync Words 

have been detected and synchronization is achieved, the 
drive may sWitch to hard sector mode. The detection of the 
servo sector and of the servo sync Word Within the servo 

sector, therefore, is essential as it alloWs the controller to 
predictably determine the start of the data sectors on the 
track. 

FIG. 3 is a diagram of an exemplary structure of a data 
sector recorded on the recording surface of a disk of a 
magnetic hard disk drive. Exemplary data sector 104 (data 
sector D4 104 being shoWn for illustrative purposes only, it 
being understood that all of the data sectors shoWn in FIG. 
1 may have the same format) includes a preamble 301, 302, 
folloWed by data sync Word 303 and the data 304. The read 
channel decodes each data sector and the data sync Word 
establishes When the data 304 may be clocked in (Writing) or 
out (reading). The aforementioned speed variations in the 
angular velocity of the spindle motor require that guard 
bands 130 (FIG. 1) be included before each data sector. The 
Width of the guard bands is a function of the above-described 
variation in spindle motor speed betWeen Writing data to that 
sector and subsequently reading the data back. Indeed, the 
Width of the guard band 130 is related to the minimum to 
maximum spindle motor speed variation, as Well as the time 
interval betWeen re-synchronizing the sector timing logic 
upon detection of the servo sync Word. As the read/Write 
head moves aWay from the detected servo sync Word, the 
uncertainty (it is a sampled system) of the location of a 
sector is the difference betWeen the actual angular velocity 
of the spindle motor and the nominal speed thereof, and 
increases in linear fashion. This results in maximum uncer 
tainty just before the detection of the next servo sync Word. 
The Wider the guard bands are, the more disk surface area is 
made unavailable for storing data. Indeed, the servo sectors 
and the guard bands represent overhead on the recording 
surface of the disk, meaning that they take up space on the 
disk that is unavailable to user data. Therefore, if the Width 
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of the servo sectors and the Width of the guard bands could 
be reduced, comparatively more data could be stored on the 
disks. 

SUMMARY OF THE INVENTION 

According to an embodiment thereof, the present inven 
tion is a disk drive that includes a spindle motor; a disk 
mounted for rotation on the spindle motor, and a head for 
reading from and Writing to the disk. The disk includes a 
recording surface having a track that includes a ?rst full 
servo Wedge and a second full servo Wedge, each of the ?rst 
full and second full servo Wedges de?ning a leading end and 
a trailing end and having, betWeen leading and trailing ends, 
a preamble, a servo sync Word, a track ID, and a plurality of 
servo positioning burst ?elds. The recording surface further 
includes user addressable data locations and a ?rst partial 
servo Wedge disposed betWeen the trailing end of the ?rst 
full servo Wedge and the leading end of the second full servo 
Wedge. The ?rst partial servo Wedge is devoid of preamble, 
track ID and Wedge ID and includes a short servo sync mark 
that is different from the servo sync Word, the servo sync 
mark de?ning a predetermined bit pattern that is immedi 
ately folloWed by a plurality of servo bursts. 

The disk may further include one or more second partial 
servo Wedges betWeen the ?rst partial servo Wedge and the 
second full servo Wedge. The servo sync mark may be 
shorter in length than the servo sync Word. The servo sync 
mark may include a predetermined bit pattern. The prede 
termined bit pattern may be 8 bits in length. The predeter 
mined bit pattern may include a portion in Which no logical 
transitions occur. 

According to another embodiment thereof, the present 
invention is also a disk for a magnetic disk drive, the disk 
including a recording surface having a track that includes a 
?rst full servo Wedge and a second full servo Wedge, each of 
the ?rst full and second full servo Wedges de?ning a leading 
end and a trailing end and having, betWeen leading and 
trailing ends, a preamble, a servo sync Word, a track ID, and 
a plurality of servo positioning burst ?elds, the recording 
surface further including user addressable data locations and 
a ?rst partial servo Wedge disposed betWeen the trailing end 
of the ?rst full servo Wedge and the leading end of the 
second full servo Wedge, the ?rst partial servo Wedge being 
devoid of preamble, track ID and Wedge ID and including a 
short servo sync mark that is different from the servo sync 
Word, the servo sync mark de?ning a predetermined bit 
pattern that is immediately folloWed by a plurality of servo 
bursts. 

The disk may further include one or more second partial 
servo Wedges betWeen the ?rst partial servo Wedge and the 
second full servo Wedge. The servo sync mark may be 
shorter in length than the servo sync Word. The servo sync 
mark may include a predetermined bit pattern, Which may 
be, for example, 8 bits in length. The predetermined bit 
pattern may include a portion in Which no logical transitions 
occur. 

The present invention may also be de?ned in terms of a 
method of reading a magnetic disk of a disk drive. Accord 
ing to this embodiment, the method may include the sequen 
tial steps of reading a ?rst full servo Wedge disposed along 
a ?rst track, the ?rst full servo Wedge de?ning a leading end 
and a trailing end and having, betWeen leading and trailing 
ends, a preamble, a servo sync Word, a track ID, and a 
plurality of servo positioning burst ?elds; reading ?rst user 
data from ?rst user addressable data locations disposed 
along the track after the ?rst full servo Wedge; reading a ?rst 
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4 
partial servo Wedge disposed along the ?rst track after the 
?rst user addressable locations, the ?rst partial servo Wedge 
being devoid of preamble, track ID and Wedge ID and 
including a short servo sync mark that is different from the 
servo sync Word, the servo sync mark de?ning a predeter 
mined bit pattern that is immediately folloWed by a plurality 
of servo bursts; reading second user data from second user 
addressable data locations disposed along the track after the 
?rst partial servo Wedge, and reading a second full servo 
Wedge disposed along a ?rst track after the second user 
addressable data locations, the second full servo Wedge 
de?ning a leading end and a trailing end and having, 
betWeen leading and trailing ends, a preamble, a servo sync 
Word, a track ID, and a plurality of servo positioning burst 
?elds. 
The servo sync mark read in the ?rst full servo Wedge 

reading step may be shorter in length than the servo sync 
Word read in the ?rst partial servo Wedge reading step. The 
servo sync mark in the ?rst partial servo Wedge reading step 
may include a predetermined bit pattern that may be, for 
example, 8 bits in length. The predetermined bit pattern in 
the ?rst partial servo Wedge reading step may include a 
portion in Which no logical transitions occur. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a simpli?ed representation of a conventional 
structure of a track on the recording surface of a disk of a 
magnetic hard disk drive. 

FIG. 2 is a diagram of a conventional structure of a servo 
sector (also called a servo Wedge) recorded on the recording 
surface of a disk of a magnetic hard disk drive. 

FIG. 3 is a diagram of a conventional structure of a data 
sector recorded on the recording surface of a disk of a 
magnetic hard disk drive. 

FIG. 4 is a representation of the structure of a track on the 
recording surface of a disk of a magnetic hard disk drive, 
according to an embodiment of the present invention. 

FIG. 5 shoWs the structure of a partial servo Wedge, 
according to an embodiment of the present invention. 

FIG. 6 shoWs the structure of a partial servo Wedge, 
according to another embodiment of the present invention. 

FIG. 7 shoWs tWo Waveforms traces illustrating the servo 
Writer Write current and the read back signal, shoWing 
portions of exemplary predetermined bit patterns of a servo 
sync mark, according to an embodiment of the present 
invention. 

FIG. 8 is a ?owchart of a method of reading a disk of a 
magnetic disk drive according to an embodiment of the 
present invention. 

FIG. 9 is a diagram shoWing full and partial servo sectors 
and user addressable locations betWeen the full and partial 
servo sectors, to illustrate further aspects of the present 
invention. 

FIG. 10 shoWs an exploded vieW of a disk drive, accord 
ing to an embodiment of the present invention. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

FIG. 4 is a simpli?ed representation of the structure of a 
track de?ned on the recording surface of a disk of a magnetic 
hard disk drive, according to an embodiment of the present 
invention. Magnetic structures shoWn in FIG. 4 that are the 
same as shoWn in FIG. 1 are labeled With the same reference 

numbers. Therefore, the track shoWn in FIG. 4 includes a 
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plurality of data sectors D1*D12. Interspersed Within the 
data sectors are a plurality of full servo Wedges of Which PS1 
121 and PS3 123 are shoWn. 

Considering noW the portion of the track of FIG. 4 from 
reference numeral 121 to 123, a disk according to an 
embodiment of the present invention includes a ?rst full 
servo Wedge 121, and a second full servo Wedge 123. The 
?rst full servo Wedge 121 and the second full servo Wedge 
123 may each include a preamble, a servo sync Word, a track 
ID (and optionally a Wedge ID) and a plurality of servo 
positioning burst ?elds (also called servo burst herein), as 
described relative to FIG. 2. According to an embodiment of 
the present invention, the track may also include one or more 
partial servo Wedges disposed betWeen the ?rst full servo 
Wedge 121 and the second full servo Wedge 123. The 
embodiment of FIG. 4 includes one partial servo Wedge 
(PS1) 402. Other embodiments of the present invention may 
include tWo (or more) partial servo Wedges betWeen the ?rst 
and second full servo edges 121, 123, subject to maintaining 
acceptable format ef?ciency. According to embodiments of 
the present invention, in contrast to a full servo Wedge, the 
partial servo Wedge 402 lacks preamble, servo sync Word 
and track ID (and Wedge ID, if present). Moreover, accord 
ing to an embodiment of the present invention and as shoWn 
in FIG. 5, the partial servo Wedge 402 may be de?ned by a 
short servo sync mark 502 that is folloWed by a plurality of 
servo bursts. Such a partial servo Wedge disposed betWeen 
the full servo Wedges may include, for example, four servo 
bursts, shoWn in FIG. 5 as Servo Burst A 505, Servo Burst 
B 506, Servo Burst C 507 and Servo Burst D 508. Altema 
tively, the partial servo burst may only include a short servo 
sync mark 502 followed by only tWo servo bursts; namely 
Servo Burst A 505 and Servo Burst B 506, as shoWn in FIG. 
6. 
The short servo sync mark 502, according to an embodi 

ment of the present invention, is different from the servo 
sync Word of a full servo sector, such as shoWn in FIG. 2. 
Indeed, the short servo sync mark 402 includes a predeter 
mined bit pattern, the detection of Which re-establishes 
timing folloWing the detection of a full servo sector. Fol 
loWing detection of the full servo sync Word, the drive’s 
controller opens up a timing WindoW during Which it expects 
to detect a servo sync mark by the detection of a predeter 
mined bit pattern that is characteristic of the servo sync 
Word. After detection of this predetermined bit pattern, the 
controller can noW reliably expect that the next magnetic 
structures encountered by the read head Will be the A, B, C 
and D servo bursts 505, 506, 507 and 508, or the servo bursts 
505 and 506 in the case Wherein only tWo servo bursts are 
used, as shoWn in FIG. 6. For example, the predetermined bit 
pattern of the short servo sync mark 502 may be encoded at 
the servo Writer in a so called Manchester code, in Which 
each logical 1 may be encoded and Written by the servo 
Writer as 1100 and in Which each logical 0 may be encoded 
and Written by the servo Writer as 0011. For example, if the 
predetermined bit pattern of the short servo sync mark is 
de?ned to be 11110000, the servo Writer Would encode and 
Write the folloWing bit pattern on the disk: 1100 1100 1100 
1100 0011 0011 0011 0011. Alternatively, if the predeter 
mined bit pattern of the short servo sync mark is de?ned as 
11110111, the servo Writer Would encode and Write the 
folloWing bit pattern on the disk: 1100 1100 1100 1100 0011 
1100 1100 1100. According to an embodiment of the present 
invention, When the timing WindoW for the short servo sync 
mark is open and the four Zeroes characteristic of the 
transition betWeen the “1100”s and “0011”s are read, the 
read back signal of the servo Writer Write current exhibits a 
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6 
period in Which the frequency thereof changes. This change 
is the frequency occurs When the four Zeros are read by the 
read back signal, thereby establishing a timing mark in 
Which the precise location of the A, B, C and D servo bursts 
is knoWn. That is, When the frequency of the read back signal 
changes (Which is characteristic of reading the servo Writer 
Write signal during the four-bit long period in Which no 
transitions occur) When the timing WindoW is open, the 
controller knoWs precisely the number of cycles to folloW 
before the ?rst servo burst 505 should be detected, as the 
short servo sync mark is a predetermined bit pattern of 
knoWn and predetermined length. It is to be noted that the 
short servo sync mark need not be Written as the exemplary 
bit patterns set out above, and that other bit patterns may be 
used. For example, the predetermined bit pattern may 
include a series of logical 1’s of a predetermined length, the 
detection of Which When the controller’s timing WindoW is 
asserted establishes a timing mark for the servo bursts to 
immediately folloW. 

FIG. 7 shoWs tWo Waveforms traces illustrating the 
above-described servo Writer Write current and the read back 
signal, shoWing portions of exemplary predetermined bit 
patterns of a servo sync mark, according to an embodiment 
of the present invention. Both traces shoW the servo Writer 
Write current signal in solid lines and the read back signal in 
dashed lines. As shoWn, the top trace shoWs a portion of a 
servo sync mark consisting of bits 1100, Which are shoWn 
encoded as 1100 1100 0011 0011, according to the above 
described Manchester code. The bottom trace shoWs a 
portion of a servo sync mark consisting of bits 1101, Which 
are shoWn encoded as 1100 1100 0011 1100. When this code 
is read, the frequency of the read back signal changes When 
reading the portion of the servo sync mark Where the four 
Zeros are located, as indicated by arroWs 702 and 704. This 
establishes a timing mark after Which the precise location of 
the A, B, C and D servo bursts to folloW is knoWn. 

Advantageously, the short servo sync mark before the 
servo bursts in a partial servo Wedge may be of a shorter 
length than the servo sync Word 203 of a conventional servo 
Wedge. Another advantage is that the timing mark estab 
lished by the detection of the short servo mark 502 alloWs 
the Width of the guard bands 130 to be reduced, as the effects 
of the variations in the spindle motor speed are mitigated by 
the presence of a short servo sync mark 502 before the servo 
bursts, Which reestablishes timing (albeit a timing that is 
relative to the last detected full servo Wedge). Indeed, use of 
the short servo sync mark 502 decreases the uncertainty in 
the timing that generally increases from the time that the last 
full servo Wedge Was detected. Using a short servo sync 
mark as described and shoWn herein may also enable a 
reduction in the Width of the preamble, such as the PLL ?eld 
described relative to the preamble ?led 201. Also, the space 
betWeen circumferentially adjacent servo burst ?elds may be 
decreased, due to the advantages of re-establishing a timing 
mark Within a partial servo Wedge according to embodi 
ments of the present invention. From the foregoing, it may 
be appreciated that the extra overhead of adding a short 
servo sync mark before the A, B, C and D (orA and B) servo 
bursts may be more than compensated by the ability to 
decrease the space on the recording surface of the disk taken 
up by guard bands, PLL ?elds and/or by decreasing the 
space betWeen the servo bursts. 

FIG. 8 is a ?owchart illustrating a method of reading a 
disk, according to an embodiment of the present invention. 
As shoWn at S81, the disk drive’s read head reads a ?rst full 
servo Wedge. That is, the head reads a servo Wedge as shoWn 
and described relative to FIG. 2 (Which may optionally 
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include a Wedge ID ?eld). Thereafter, as indicated at S82, as 
the disk spins under the head, the head (more precisely, the 
read transducer of the head) next reads ?rst user data from 
?rst user addressable data locations, Which user addressable 
data locations are located after the ?rst full servo Wedge. As 
shoWn at S83, the drive’s read head next reads a ?rst partial 
servo Wedge, such as shoWn and described relative to FIG. 
5 or 6. The ?rst partial servo Wedge is located after the 
previously read user addressable data locations, but before 
the next full servo Wedge. Detection of the predetermined bit 
pattern of the short servo sync mark 502 re-establishes 
timing and enables the controller to accurately predict When 
the next servo burst ?elds Will be read by the head as the disk 
rotates. As shoWn at S84, the second user data is read by the 
head from the second user addressable data locations that are 
located after the ?rst partial servo Wedge. Thereafter, the 
disk controller may then re-establish absolute timing by 
reading the second full servo Wedge that is located after the 
second user addressable data locations, as shoWn at step 
S85. 

Step S73 may be further decomposed into steps S831, 
S832 and S833, as shoWn. Step S831 calls for the detection 
of the predetermined bit pattern of the short servo mark of 
the ?rst partial servo Wedge. When this predetermined bit 
pattern is detected (using a matched ?lter, for example) 
When the timing WindoW for the detection thereof is opened, 
the controller may re-establish timing as shoWn at S832, and 
knoWs exactly When the servo burst ?elds 505*506 or 
505*508 Will be read by the drive’s read head, as the 
nominal rotational speed of the spindle motor is knoWn, and 
as the servo burst ?elds folloW the servo bursts and as the bit 
length of the short servo mark is knoWn. This detection is 
folloWed by the drive’s head reading the servo burst ?elds, 
as shoWn at S833. The second user data may then be read 
from the second user addressable data locations, as called for 
by step S84. 

FIG. 9 diagram of a magnetic disk shoWing full and 
partial servo sectors and addressable locations betWeen the 
servo sectors of a track on the recording surface of a disk 
900, to illustrate further aspects of the present inventions. 
FIG. 9 shoWs a recording surface 902 of the disk 900 and 
one exemplary track 904 thereof, although it is understood 
that a disk Will include many such tracks. Also shoWn is a 
?rst full servo Wedge 906 having a leading end 908 and a 
trailing end 907 and a second full servo Wedge 910 having 
a leading end 912 and a trailing end 911. Each of the ?rst full 
and second full servo Wedges 906, 910 have, betWeen the 
leading and trailing ends, a preamble, a servo sync Word, a 
track ID and a plurality of servo positioning burst ?elds, as 
shoWn in and described relative to FIG. 2. Servo Wedge IDs 
may also be present. The recording surface 902 of the disk 
900 further includes user addressable data locations 914, 
916, 920 and 922 and a partial servo Wedge 918 disposed 
betWeen the trailing end 907 of the ?rst full servo Wedge 906 
and the leading end 912 of the second full servo Wedge 910. 
According to an embodiment of the present invention, the 
partial servo Wedge 918 is devoid of (i.e., does not have a) 
preamble, servo sync Word or track ID (and does not have 
a Wedge ID, if present in the full servo Wedges) such as 
Would normally be present in a full servo Wedge as shoWn 
in FIG. 2. According to another embodiment of the present 
invention, the partial servo Wedge may include a preamble, 
albeit a preamble of comparatively reduced length, as com 
pared to the preamble of a full servo Wedge. The partial 
servo Wedge, according to embodiments of the present 
invention, has the structure illustrated and described relative 
to FIG. 5 or 6. It is to be understood that the representation 
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8 
of FIG. 9 is but a conceptual representation of the recording 
surface of a disk according to an embodiment of the present 
invention, and is not meant to re?ect or shoW all of the 
magnetic structures present on a physical magnetic disk 
and/or the relative dimensions thereof. 

According to the present invention, the read head or 
transducer of the drive may perform an operation (such as 
track folloWing, for example) in Which the read transducer 
is maintained adjacent the track 904 and produces a read 
signal that has multiple servo phases and multiple data 
phases. During a ?rst servo phase, the read signal produced 
by the read transducer represents data read from the ?rst 
servo Wedge 906 and during a second servo phase, the read 
signal represents data read from the second servo Wedge 
910. 

FIG. 9 shoWs the principal components of a magnetic disk 
drive 100 according to an embodiment of the present inven 
tion. With reference to FIG. 9, the disk drive 100 comprises 
a head disk assembly (HDA) 144 and a printed circuit board 
assembly (PCBA) 141. The HDA 144 includes a base 161 
and a cover 171 attached to the base 161 that collectively 
house one or more disks 900 (only one disk 900 is shoWn in 
FIG. 9) con?gured as shoWn in FIGS. 4, 5, 6 or 8 (for 
example), a spindle motor 113 attached to the base 161 for 
rotating the disk 900, a head stack assembly (HSA) 150, and 
a pivot bearing cartridge 184 that rotatably supports the HSA 
150 on the base 161. The spindle motor 113 rotates the disk 
900 at a constant angular velocity, subject to the above 
described variations. The HSA 150 comprises a sWing-type 
or rotary actuator assembly 152, at least one head gimbal 
assembly that includes the suspension assembly 154, a ?ex 
circuit cable assembly 180 and a ?ex bracket 159. The rotary 
actuator assembly 152 includes a body portion 145, at least 
one actuator arm cantilevered from the body portion 145, 
and a coil assembly including a coil 156 cantilevered from 
the body portion 145 in an opposite direction from the 
actuator arm(s). A bobbin 158 may be attached to the inner 
periphery of the coil assembly to sti?en the coil assembly. 
The actuator arm(s) support respective suspension assembly 
(ies) that, in turn, support the head that includes the read/ 
Write transducer(s) (116, 114 shoWn in FIG. 1) for reading 
and Writing to the disk 900. The HSA 150 is pivotally 
secured to the base 161 via the pivot-bearing cartridge 184 
so that the read/Write transducer(s) at the distal end of the 
suspension assembly(ies) may be moved over the recording 
surface(s) of the disk(s) 900. The pivot-bearing cartridge 
184 enables the HSA 150 to pivot about its pivot axis. The 
“rotary” or “sWing-type” actuator assembly rotates on the 
pivot bearing cartridge 184 betWeen limited positions, and 
the coil assembly that extends from one side of the body 
portion 145 interacts With one or more permanent magnets 
190 mounted to back irons 170, 172 to form a voice coil 
motor (V CM). When a driving voltage is applied to the 
VCM, torque is developed that causes the HSA 150 to pivot 
about the actuator pivot axis and causes the read/Write 
transducer(s) to sWeep radially over the disk 900. 
What is claimed is: 
1. A disk drive, comprising: 
a spindle motor; 
a disk mounted for rotation on the spindle motor, the disk 

including a recording surface having a track that 
includes a ?rst full servo Wedge and a second full servo 
Wedge, each of the ?rst full and second full servo 
Wedges de?ning a leading end and a trailing end and 
having, betWeen leading and trailing ends, a preamble, 
a servo sync Word, a track ID, and a plurality of servo 
positioning burst ?elds, the recording surface further 
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including user addressable data locations and a ?rst 
partial servo Wedge disposed betWeen the trailing end 
of the ?rst full servo Wedge and the leading end of the 
second full servo Wedge, the ?rst partial servo Wedge 
being devoid of preamble, track ID and Wedge ID and 
including a short servo sync mark that is di?cerent from 
the servo sync Word, the servo sync mark de?ning a 
predetermined bit pattern that is immediately folloWed 
by a plurality of servo bursts, and 

a head for reading from and Writing to the disk. 
2. The disk drive of claim 1, further including at least one 

second partial servo Wedge betWeen the ?rst partial servo 
Wedge and the second full servo Wedge. 

3. The disk drive of claim 1, Wherein the servo sync mark 
is shorter in length than the servo sync Word. 

4. The disk drive of claim 1, Wherein the servo sync mark 
includes a predetermined bit pattern. 

5. The disk drive of claim 4, Wherein the predetermined 
bit pattern is 8 bits in length. 

6. The disk drive of claim 4, Wherein the predetermined 
bit pattern includes a portion in Which no logical transitions 
occur. 

7. A disk for a magnetic disk drive, the disk including a 
recording surface having a track that includes a ?rst full 
servo Wedge and a second full servo Wedge, each of the ?rst 
full and second full servo Wedges de?ning a leading end and 
a trailing end and having, betWeen leading and trailing ends, 
a preamble, a servo sync Word, a track ID, and a plurality of 
servo positioning burst ?elds, the recording surface further 
including user addressable data locations and a ?rst partial 
servo Wedge disposed betWeen the trailing end of the ?rst 
full servo Wedge and the leading end of the second full servo 
Wedge, the ?rst partial servo Wedge being devoid of pre 
amble, track ID and Wedge ID and including a short servo 
sync mark that is di?cerent from the servo sync Word, the 
servo sync mark de?ning a predetermined bit pattern that is 
immediately folloWed by a plurality of servo bursts. 

8. The disk of claim 7, further including at least one 
second partial servo Wedge betWeen the ?rst partial servo 
Wedge and the second full servo Wedge. 

9. The disk of claim 7, Wherein the servo sync mark is 
shorter in length than the servo sync Word. 

10. The disk of claim 7, Wherein the servo sync mark 
includes a predetermined bit pattern. 

11. The disk of claim 10, Wherein the predetermined bit 
pattern is 8 bits in length. 
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12. The disk of claim 10, Wherein the predetermined bit 

pattern includes a portion in Which no logical transitions 
occur. 

13. A method of reading a magnetic disk of a disk drive, 
the method comprising the sequential steps of: 

reading a ?rst full servo Wedge disposed along a ?rst 
track, the ?rst full servo Wedge de?ning a leading end 
and a trailing end and having, betWeen leading and 
trailing ends, a preamble, a servo sync Word, a track ID, 
and a plurality of servo positioning burst ?elds; 

reading ?rst user data from ?rst user addressable data 
locations disposed along the track after the ?rst full 
servo Wedge; 

reading a ?rst partial servo Wedge disposed along the ?rst 
track after the ?rst user addressable locations, the ?rst 
partial servo Wedge being devoid of preamble, track ID 
and Wedge ID and including a short servo sync mark 
that is di?cerent from the servo sync Word, the servo 
sync mark de?ning a predetermined bit pattern that is 
immediately folloWed by a plurality of servo bursts; 

reading second user data from second user addressable 
data locations disposed along the track after the ?rst 
partial servo Wedge, and 

reading a second full servo Wedge disposed along a ?rst 
track after the second user addressable data locations, 
the second full servo Wedge de?ning a leading end and 
a trailing end and having, betWeen leading and trailing 
ends, a preamble, a servo sync Word, a track ID, and a 
plurality of servo positioning burst ?elds. 

14. The method of claim 13, Wherein the servo sync mark 
read in the ?rst full servo Wedge reading step is shorter in 
length than the servo sync Word read in the ?rst partial servo 
Wedge reading step. 

15. The method of claim 13, Wherein the servo sync mark 
in the ?rst partial servo Wedge reading step includes a 
predetermined bit pattern. 

16. The disk of claim 15, Wherein the predetermined bit 
pattern in the ?rst partial servo Wedge reading step is 8 bits 
in length. 

17. The disk of claim 10, Wherein the predetermined bit 
pattern in the ?rst partial servo Wedge reading step includes 
a portion in Which no logical transitions occur. 


